ABSTRACT
produces recombinant types that can be more environmentally adaptable.
53
Secondly, it provides an efficient way to eliminate harmful mutations. Of note, 54 white-opaque switching and sexual mating are two tightly linked biological 55 processes in C. albicans , C. dubliniensis and C. tropicalis (26, 33, 34) .
56
The white-opaque transition in C. albicans was first identified in the clinically promotes mating in C. tropicalis. By using a similar assay, we tested any
Strains and growth conditions

114
The strains used in this study are listed in 
150
Scanning electron microscopy (SEM) assay
151
The SEM assay was performed according to our previous publication (11) . 
210
To test whether the natural C. tropicalis strains underwent white-to-opaque 211 switching, we patched and plated 2 a/a and 2 α/α strains onto Lee's + glucose 212 plates and cultured them for 7 days at 25°C. C. albicans WO-1(α/α) and 2 C.
213
tropicalis a/α strains served as controls. We observed that C. tropicalis a/a and conversion to white at 37°C (the host temperature) (3). Here we showed that C.
234
tropicalis could undergo white-to-opaque transition at 37°C on GlcNAc medium 235 as well as on glucose medium (Fig. 3B, Fig. S2 ). ( Fig. 2A, B; Fig. 3 ), while they could hardly be stained on glucose medium 239 (Fig. S2) . As we expected, the C. albicans reference strain WO-1 showed a 240 high switching frequency on GlcNAc medium as well. These data suggest that
241
GlcNAc can induce opaque cell formation not only in C. albicans but also in C.
242
tropicalis.
244
White and opaque cell features of C. tropicalis.
245
To confirm that the sectors formed by C. tropicalis contained true opaque cells,
246
we used microscopy and scanning electron microscopy (SEM) assays. Our 247 findings revealed that the cellular shape of C. tropicalis was similar to that of C. (Fig. 2B) . Interestingly, the cell wall surface of few opaque C. whereas white cells were smooth (Fig. 2C, D) . on both glucose and GlcNAc-containing media by light microscopy (Fig. 4D) .
299
An SEM analysis of fusant cells showed the formation of conjugation tubes 300 between opaque a/a and α/α cells (Fig. 5) . These results indicate that the 301 mating process of C. tropicalis was highly similar to that of C. albicans (21 GlcNAc medium was over 100 times higher than that on glucose medium both 316 at 25°C and at 37°C (Fig. 6) . Surprisingly, on the medium that contained the 317 same carbon source, the mating efficiencies were similar at both temperatures.
318
These results were consistent with our previous observation of 319 white-to-opaque switching at 37°C, suggesting that opaque cells of C. Fig. 2B; Fig. 3A) , a temperature unfavorable for filamentous growth in C.
336
albicans. However, when we replaced glucose with GlcNAc we observed an 337 inhibition of filamentous growth in a number of natural C. tropicalis strains 338 including all the three mating types (a/a, α/α and a/α) at both 25°C and 37°C
339
( Fig. 2B; Fig. 3) . By examining all 6 natural strains (2 a/a, 2 α/α and 2 a/α), we 340 found that GlcNAc robustly reduced their invasive growth ability at 25°C as 341 well as 37°C (Fig. 7) . These results suggest that GlcNAc plays a negative role 342 in the filamentous growth of C. tropicalis. white-to-opaque switching (Fig. 1) , suggesting that Wor1 may have similar 377 functions in both species. We also tried to overexpress ctWOR1 in a C. while the underlying regulatory mechanisms could be different.
388
We subsequently showed that a number of natural C. tropicalis strains 
